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electrical discharges or thunderstorms, and this conclu¬ 
sion is amply confirmed by similar observations made in 
other parts of the globe. A very large number of these 
oases of sheet lightning at Oxford are, as suggested by 
Prof. Loomis in 1868, due to the escape of the electricity 
of the clouds in flashes so feeble that they produce no 
audible sound, and they occur when the air being very 
moist offers just sufficient resistance to the passage of 
the electricity to develop a feeble light. 


SALVADORPS PAPUAN ORNITHOLOGY 
Ornitologia della Papuasia e delle Molucclie, di Tommaso 

Salvadori. Parte terza. 4to. pp. 597. (Torino, 1882.) 
HE completion of the third and concluding portion 
of Count Salvadori’s great work upon the Birds of 
New Guinea and the adjoining Islands is an event that 
should be duly chronicled. We have already spoken of 
the plan of this great undertaking, and of the excellent 
way in which it has been carried out, in our notices of the 
preceding volumes (see Nature, vol. xxiii. p. 240, and 
vol. xxiv. p. 603). We will now say a few -words upon 
he general results arrived at. 

The ground covered by the present work embraces, it 
must be recollected, the whole of the northern portion of 
the great Australian region. The mainland of this dis¬ 
trict is New Guinea, but it also contains the islands of 
the Moluccan Archipelago up to “ Wallace's Line,” 
besides various groups situated to the east and south-east 
of New Guinea, and extending as far as the Solomon 
Islands. In the “ Papuan Sub-region,” as it is generally 
called, thus constituted, it will be evident that variation 
must necessarily play a much more important part than 
in the solid continent of Australia. Not only do the 
species isolated in the different islands obtain a better 
chance for the exaggeration of their peculiarities (as has 
been so well shown by Mr. Wal'ace in his “ Island Life ”), 
but in the mainland of New Guinea we find mountains 
reaching to such an altitude as to cause the presence of a 
very different fauna from that of the adjoining lowlands. 
From these two causes it would be naturally expected 
that the ornithology of the Papuan Sub-region would be 
more rich in species than that of Australia proper. And 
such, indeed, is shown to be the case by the completion 
of Count Salvadori’s work, whereby the first summary 
has been effected of the Papuan Crnis, since recent 
researches have revealed to us its luxuriance. In Mr. 
Gould’s great work upon the Birds of Australia little more 
than 700 species of birds are given as inhabitants of the 
whole of that great continent. By Count Salvadori’s 
volumes, we find that 1028 species are already known to 
us from the Papuan Sub-region, and, as we all know, a 
very large portion of New Guinea and many of the 
adjacent islands are still terra incognita. Much therefore 
remains to be added to the Papuan Avi-fauna, whilst in 
Australia the subject is comparatively exhausted. 

Taking a general survey of the forms of Papuan bird 
life, we see at once how nearly akin it is to that of 
Australia. Recent researches especially have shown that 
nearly ail the peculiar forms of the Australian Ornis have 
their representatives in the Papuan Sub-region. Some 
of these forms, however (for example, the Paradise-Birds 
and the Cassowaries), are much better represented in the 


Papuan Islands than on the Australian Continent, and the 
Papuan Islands must be regarded as their original home, 
whence they have sent forth stragglers into the Southern 
Continent. 

Such general facts as regards the distribution of bird 
life in the Australian Region may be easily gathered from 
an inspection of the contents of the present work. But 
our author, we are glad to see, promises us to put them 
forward in his own shape, in an “ Introduction to the 
Ornithology of Papuasia and the Moluccas,” which he is 
now preparing. In this supplementary volume will be 
likewise given chapters on the history and bibliography 
of the subject, and a chart to illustrate its somewhat 
complicated geography. Count Salvadori is evidently 
determined to spare no trouble in order to render com¬ 
plete the results of his eight years’ hard labour on the 
Birds of Papuasia and the Moluccas. 


OUR BOOK SHELF 

Cutting Tools Worked by Hand and Machine. By 

Robert H. Smith, M.I.M.E. (London: Cassell, 

Fetter, Galpin, and Co., 1882.) 

Students of mechanical engineering, and more espe¬ 
cially those who study machine tool construction, have 
up to the present time found it very hard to obtain a suit¬ 
able text-book relating to the theoretical part of the 
subject ; hitherto almost the only books relating to it 
have been published in Germany. 

This work comes to hand at a time when the want 
of such a work is much felt, and students attending 
mechanical engineering classes will find that it will help 
them considerably in understanding the construction, 
theoretically and practically, of the machines dealt with. 
The author in his preface states distinctly that he does not 
intend the book to be a descriptive treatise on tools, nor 
does he refer to all the different cutting tools in use, but he 
has happily chosen the more important machines, and 
gives a very full description and illustration of each. The 
subject of driving power is dealt with and fully explained, 
and results of experiments carried out by the author on 
the subject are carefully arranged in tables. 

In the first chapters cutting tools for wood are dis¬ 
cussed, the wedge action of any cutting tool being 
clearly described and illustrated ; also the method of 
grinding and setting edge tools, frequently a very difficult 
task for beginners to accomplish. He also gives the 
results of experiments carried out by himself on the 
power required to be exerted through certain tools when 
doing a fixed amount of work, an interesting subject from 
a theoretical point of view. 

The chapter on chipping-chisels and hand-planes fully 
explains the action and construction of the several tools, 
the different angles of the cutting-edge of cold chisels are 
shown, and the author points out the reasons for varying 
the angle according to the quality of the metal. The whole 
chapter goes into the subject practically, the explana¬ 
tions being clear and to the point. The next chapters 
deal more especially with wood-working machinery. The 
variety of teeth used in the different kinds of saws, 
including inserted teeth, are amply illustrated, the 
important matter of setting the teeth being fully ex¬ 
plained, with experiments showing the power absorbed 
in driving the different saws, this also being usefully 
arranged in tables ; after which the author goes on to 
explain the different machines used in working the 
metals, milling machinery having its full share of the 
text. The cutting speed and rate of feed for milling- 
cutters is gone into, and in the latter part of the chapfer 
the milling-cutters themselves are dealt with. 

Chapter V. relates to the various methods of planing 
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metals, and concludes by dealing with the behaviour and 
action of the larger machine tools, including planing, 
shaping, and slotting machines, all of which are illus¬ 
trated. 

The following chapters go fully and minutely into the 
construction and working of the lathe, perhaps the most 
important of all the machines in a workshop; describe 
its various uses, both for hand-turning and wood, and the 
mechanical slide-rest for metals. A screw-cutting and 
surfacing lathe is illustrated, and all its different motions 
explained. It is impossible here to do justice to these 
chapters on the lathe and turning in general. The student 
will find the time well employed if he studies them care¬ 
fully, the author evidently being well acquainted with the 
practical working of this all-important machine. 

The remaining chapters are occupied with drilling, 
boring, and the necessary machines for carrying out the 
same ; a variety of drills are shown, and their different 
u^es explained. The drilling machine, its construction, 
and various arrangements of feed gear are illustrated and 
concisely shown. 

The book concludes with shearing and punching 
machines. Various illustrations are given, including 
Whitworth’s driving gear for the same, and an illustra¬ 
tion of Tweddle's hydraulic shearing and punching 
machine. 

As a treatise on cutting-tools, for wood and iron, this 
work will be found extremely useful to engineers gene¬ 
rally ; moreover, there is a good deal of original informa¬ 
tion that will be found interesting to experienced tool- 
makers. The classification of the machinery is decidedly 
good, and the descriptions are so simple as to be easily 
understood by the uninitiated. It is impossible to study 
the book without at once finding that the author is com¬ 
pletely master of his subject. Of course there is no 
doubt that practical working is essential to perfection in 
any branch of engineering ; yet the student who is unable 
to attain such practical knowledge will obtain a good 
insight into the construction and the uses of the various 
machines and tools in their connection. 

The author certainly seems to have omitted a matter 
of great importance in tool-making, namely, that of tem¬ 
pering and hardening the cutting-tools. There is little 
doubt that most of the failures arising in wood and iron¬ 
working machinery are due to tools not being properly 
hardened. A chapter or two devoted to the subject would 
have been of great service. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications. 

[T/te Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novelfacts. ] 

Metarnorphic Origin of Granite.—Prehistoric “Giants” 

I HAVE for some time intended to send you a few notes on two 
matters, both connected with geology, though very different in 
kind. In Nature, vol. xxvii. p. 121, there was an interesting 
paper by Mr. Geikie on the metarnorphic origin of granite 
and on the crystalline schists. Last autumn I became satisfied 
of a conclusion which L had long suspected—that the large granitic 
district in the Ross of Mull, adjacent to the Island of Iona, 
is a great mass of granite formed by the metamorphism of an old 
stratified deposit belonging to crystalline schists. It is well 
know n to geologists that the Isle of Mull consists almost entirely 
of the series of (Tertiary) volcanic rocks which have been admir¬ 
ably described by Prof. Judd. These traps, tuffs, and lavas rest 
in some places on chalk, and where the chalk had been previously 
denuded they rest 011 Oolitic and Liassic beds. Older rocks, be¬ 
longing, I think, to the Cambrian series, appear at one place 


subjacent to the traps. But the limit of all these volcanic rocks 
to the south-west is sharply defined by the deep bay and harbour 
of Bunessan, called Loch Laigh. As we enter that loch in a 
boat, we have on our left the trap headland of Ardtun, where I 
found the Tertiary leaf-bed many years ago, and on the right a 
headland of massive red granite. But the shores at the end or 
head of the bay, including all the hills above the village of 
Bunessan, are neither trap nor granite, but are composed of the 
regular crystalline mica schists which constitute the great bulk of 
the county of Argyll. This is the only part of Mull, so far as I 
know, where these rocks appear. They stretch right across the 
long promontory of the Ross to the southern shore. At the head 
of Loch Laigh they are more highly crystalline than in most 
parts of the mainland of the county. Very fine crystals of 
tourmaline have been found above Bunessan, and the schists near 
the new pier are highly micaceous and in some places full of 
coarse garnets. These schists' dip at a high angle, and indeed 
are in some places nearly perpendicular. On the southern coast 
of the promontory (which is here very narrow) they occupy a 
considerable space between the traps which terminate on the 
farm of Scoor, and the granite which begins on the farm of 
Ardalanisb. The point of contact between these schists and the 
granite is obscured at the head of Loch Laigh, and I have not 
visited it on the southern shore. But the point of most interest 
will be found in the granitic headland which forms the 
south-western shore of Loch Laigh. Along part of this 
shore the granitic masses at the top of the hill have all 
the appearance of standing upon legs. These legs at a 
little distance seem granitic, and although they have a suspi¬ 
cious appearance of tilted strata, I had passed them over and 
over again under a general impression that they were nothing 
but granite divided by unusually narrow lines of cleavage. On 
examining them, however, carefully, in August, 1882, I found 
that they are (in my judgment) beyond all doubt crystalline 
bedded schists exhibiting the phenomena of metamorphism in 
the most curious and instructive form. The metarnorphic action 
has often segregated the mineral constituents of the old sedi¬ 
mentary rock in bands tran-verse to the line of bedding, so that 
in one stratum we have bands of pure quartzite and of horn¬ 
blende gneiss, between bands of granitoid and of pure granitic 
composition. These beds pass up without a break into the 
am ‘rphous granite of the great bulk of the hill; and how pure 
and typical that granite will be acknowledged when 1 add that 
the columns of the memorial to the Prince Consort in Hyde Park 
are made of it. Since discovering this passage I have found 
some other spots 011 the c -ast where the relation of the two rocks 
to each other is well seen. The best is on the deeply indented 
shore of the farm of Knockvoligan, behind the Island of 
“Gilan Giraid,” on which the Northern Light Commissioners 
have placed their establishment in the Sound of Iona. Boats 
can be hired at Iona, and at high tide there is a beautiful passage 
behind Gilan Giraid to the shore I refer to. There a dark 
hornblendic gneiss will be seen underlying, involved in, and 
pas-ing into granite ill every form of complication and variety. 
An interesting question 1 arises as to the horizon to which this 
hornblendic rock belongs. As Iona belongs unquestionably, as 
I believe, to the Laurentian series, and the Bunessan schists to 
the metamorphosed Silurian, the sub-granite gneiss which 
intervenes may be assigned to either the one or the other. My 
impression is that it represents some of those gneissose beds of 
the Silurian series which are highly developed in Sutherland, 
and lie high above the “fundamental” or Laurentian gneiss, so 
well known in that county. I should be very glad if some com¬ 
petent geologist could investigate this district of the Ross of 
Mull, and could confirm or check my observations. 

Turning now to the other subjec". I have been surprised to 
see in the English scientific journals no notice taken of the very 
remarkable discovery reported from the Californian Academy 
of Science in a paper communicated to that body by Charles 
IJrayton Gibbs, C.E., on the discovery of a great number of 
(apparently) human footprints of a gigantic size in the State of 
Nevada. It appears that in building the State Prison, near 
Carson City, the capital of that State, there was occasion to cut 
into a rock composed of alternate layers of sandstone and clay. 

On several of the clay floors exposed in this operation great 
numbers of tracks of all sorts of animals have been exposed. 
These tracks include footprints of the mammoth or of some animal 
like it, of some smaller quadrupeds apparently canine and feline, 
and of numerous birds. Associated with these are repeated 
tracks of footsteps, which all who have seen are agreed can 
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